Rural Electrification Administration 
Telephone Engineering and Construction Manual 


Section 325 
Issue No. 7 
Addendum No. 1 
April 1969 


APPLICATI ON G UIDE FOR THE PREPARATION OF DETAILED 
DIAL CENTRAL OFITCE EQUIPMENT REQUIREMENTS 


Purpose ; The purpose of this addendum is to: 

1. Subdivide the category of 3201-4500 ohms loop 
resistance of long subscriber lines in order to accommodate 
Bidders vhlch are not willing to guarantee operation of 
their central office equipment beyond I500 ohms and choose 
to employ loop extenders or long line adapters to extend 
the normal range. 

2. Revise the loop resistance limits for paystatlon lines, 

3. Include on the wire chief's test set a feature whereby 
a test for exchange battery. Including elevated voltages, may 
be made. This has become necessary because of the extensive 
use of booster i)ower In CMC, loop extenders, long line adapters, 

etc. 

4. Furnish a Jack field for all interoffice trunks 
in order to facilitate the testing of these trunks. 

5. Call attention to the susceptibility of CX and SX 
signaling circuits to Interference from power induction and 
to recommend DX signaling as a standard wherever practicable. 

Deletions : Strike out the peuragraphs uuabered 2,06l, 2.062, 2.071 and 
2.53033* Hake a notation alongside these paragraphs "See 
Addendum No, 1," 

Additions ; 


2.061 Most types of equipment purchased under the REA Central Office 
Equipment Specification are capable of serving subscriber lines 
with loop resistances, including the telephone set up to and including 
1900 ohms without long line adapters or loop extenders. The addition 
of extra equipment such eis long line adapters of loop extenders maty be 
necessary for other types of central office equipment ^ere the loop 
resistance of some lines exceeds 1500 ohms and idxere' the Bidder is not 
willing to guareuitee operation without adapters or extenders. If there 
are any lines with a greater loop resistance, the number of such lines 
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sho^d be Indicated in the appropriate space. Ohe Bidder is reauired 

o? 1 equipment. It should be assumed that the resistance 

Part j ^ loops. Refer to Item 1.021, 

1500 ohms resistance are divided 

:»Poi ^ f 1501-1900 ohms, 1901-3200 ohms, 
used in the adapters or loop extenders 

line ^ 96 volts to the 

recuL^ ^ '> ® ^-volt boofter L 

“ST* ®^pters, it should be applied to all 

bv^st ^®,^°“8 11°* adapters or loop extenders supplied 

operate satisfactorily over these long loops, 

trL^slo^^ '’® provide acceptable voice 

t^^sslon. Refer to TE 4 CM 424, "Design of Two-Wire Subscriber Loop 

2.063 ^em 3,01 in Part III, REA Form 558c of the Central Office Equip- 
nent Contract shculd be reviaed to read as follows: 

3.01 lhiiid>or of regular lines having a loop resistance. 

Including the telephone set, greater than 15p0 ohms: 

1501-1900 ohms 

1901-3200 ohms 


3201-3500 ohms 
3501-4500 ohms 


2.0T1 


tS'^be^^oJ^ii *‘‘® paystatlon service 

to be provided in any one exchange area and the outside nlant 

loop reslB^ce, idiere the outside plant loop (excluding the paystatlon 
instrument) exceeds the foUovlng resistance values: P®y«t«tion 


a. Semi-postpay 

b. Local-prepay 

c. Prepay 


1000 ohms 
1200 ohms 
1200 ohms 


rp.TaS“rp:^::ti-%ot ™ "-4 to 
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2.cy72 Item 3*02 In Part III, REA Form 556c of the Central Office 
Equipment Contract should he revised to read as follows : 

3,02 The number of payatation lines having a loop 

resistance ( excluding the paystation instrument) 
in excess of 1000 ohms for seml-postpay and 1200 
ohms for local prepay or prepay s h a ll he indicated 
below: 

^pe of paystation service: 

Loop Resistance 

Quantity (Outside Plant Only) 


2*505 Insert the following notes in Item 23*0 of BEA Form 556c: 

(a) Provide a feature on the wire chief's test set whereby 
tests for exchange battery, including elevated voltages, can 

be made* 


(b) Provide a Jack field for all Interoffice trunks of the 
voice frequency type. Bach trunk shaU have an ap^w^ce, 
properly designated, for Une, drop, monitor and dial legs 
when practicable plus any other Jacks as requested by 
purchaser. (Where trunks are derived by carrier ^ point- 
!?^polnt radio systems, Jack fields are P^^Wed in 
wi-th the provisions of REA Specification PE-60, Trunk Carrier 

Multiplex Kqulpoaent.") 

generation of voice freqwncy Satont end of the 

provided In sltuatlone vhere compatibility with the oisTiam, enu 

trunk makes their use necessary. 
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Section 325 
Issue No. T 
Addendum No. 2 
Decemher 19^9 


APPLICATION GUIDE FOR THE PREPARATION OF DETAILED 
dial CENTRAL OFFICE EQUIPME5NT REQUIREMENTS 


Purpose: This addendum is to: 

1. Eliminate the use of 15-watt solid state ringing 
machines where single frequency ringing is specified and 
specify ringing test equipment where tuned ringers are used 
on single frequency systems. 

2. Include a list of the frequencies in the desired 
sequence of application when more than one is required on 
the reference tone generator (milliwatt tone) . 

3 . Give current information on pulse correction for 
inhand signaling (E type). 

4 . Introduce remote testing equipment. 

5 . Add note to increase ring cycle length when four 
frequency ringing is used. 

Deletions : Strike out paragraphs numbered 2.211 and 2 . 466 . 


Additions ; 

2.165 Item 8.013 in Part III, REA Form 558c of the Central Office 
Equipment Contract should he revised to read as follows. 

8 013 Solid State Multifrequency (if specified use same frequency and 
ttts specifierin Item 8.021.) Item 8.0l4 should he added as follows 
TTxI StatfFrequency 20 cps (25 watts, 50 vatts - cross out one). 

2 211 In all instances when multifrequency ringing is used ^^d where 

maintenance man. 
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2 ,k 66 It is desirable to provide a transmission test circuit to permit 
testing of electronic eq.uipment on tmmks and subscriber lines 
without any assistance in the local dial office. This is especially 
true where the circuits include equipment such as carrier, mobile radio, 
microwave, voice frequency repeaters, and subscriber carrier. A detailed 
description of this "loop around" test circuit and the milliwatt tone is 
contained in Paragraph 3-05 of Part I, REA Form 358a. If this test 
circuit is desired, check Item 19,06l. The frequency or frequencies 
desired should be shown in Item 19.0611. Where more than one frequency 
is specified they are to be listed in the exact sequence they are bo 
appear during the test. The order is normally specified by the connect- 
ing company. In situations where connecting companies are not Involved 
and borrowers desire to install the equipment for their own use it is 
recommended that several test frequencies be provided. Three separate 
frequencies such as 300, 1000, and 3000 Hz should be requested as a 
minimum. If more frequencies are available on the equipment being 
purchased, they are desirable for use when testing loaded cables on 
trunks or subscriber loops. The output power of each frequency trans- 
mitted shall be as specified in Paragraph 3.05I of Part I of IHSA Form 
.550a. 


2^306 Some recent models of inband signaling units provide transmit 
pulse correction within the unit. If the units that are being 
supplied under the requirements of Item 9 of Paragraph 25 of RPA Form 
35oc are guaranteed to have transmit pulse correction this note should 

correction provided for in Paragraph 1.08? 
of Part I, 538a, of the Central Office Equipment Contract." 

2.5OT When more than one central office is Involved in a network and 
there are voice frequency paths between the tributary offices 

network an alternate m^hod of 

^ tributary offices is available. These tests 

etc existing circuits (voice frequency, carrier, microwave, 

require no special equipment except at the sending and receiving 
end aey can share facilities with suhscrlhers and havf^lgue LoesI 

aescriDea under Item 23. It provides about the same test facllltiefl 

pass 
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2.508 A one-second ring period ia not sufficient to generate a solid 
ring on long lines. When it is possihle to specify only four 
or lens ringing frequencies then the following note should be added 
under Item 23 of REA Form 558c, Part III: "The ring period for the 
long ring shall he at least I .3 seconds in length. 
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APPLICATION GUIDE FOR THE HffiPARATION OP DETAILED 
T)TAT, CENTRAL OFFICE EQUIFMENT RBJOIRIMilNTS 


COITMTS 


1. GENERAL 

2. APPLICATION GUIDE 

■n’TrsTTnTi' 1 — ExamnlQ of TPS Svitchlng Dtagrani 

FIGURE 2 - Example of Combined Local and Toll Board Svitchlng Diagram 
1. GENERAL 

5S,Tavi“a1St-=il9S 

revised September 1966. 


1.3 


... The OeneraX Bpe^rXaationa “fnl aTafLSbSiSa 

However, the mny of aLquate and appropriate facilities 

for central office equipment jjj "Detailed Central Office Equipment Requirements, 

to fit every situation. Aceordin^y, ^^UcuSJ arranSSeJts and requirements for individual 

s.r Jt.'»n:.sr.:\~.ss » 

should be consulted. 

X,4 Mast ot ths Ue^ covered by 558o are tho^ " 

SlSd1:ffrrattr tn to part XXI. and »tU eapereede tbe 

rSui^Lents established In Part I (General Specifications). 

ZotTinTJZTofTrZ^^l 

for bids on central office equipment will be found therein. 

X.6 tor larger offices (1000 lines or »re). “ 0?f"e\« 

Form 558. Phr engineering larp 2^0^ Part III, BEA Form 558c. that 

Switch Quantities "CenSal Office Equipment Switch Quantities (large 

Sfi^s)/ “S a^ "a^Ss^^Urmlning intraoffice t^nhing requirements. 

2. APPLICATION GJIDE 


C'XJiOtt.iJ.VU 

numbers shown correspond to those in Part III. 


2.01 


2.02 


i BIK/WU w\/j.x 

j ao KA-<ncr "ft+tended" or "unattended" by checking the 

Each central office of pSe 1. An "attended" office is one where an 

appropriate square office located in a building which also houses a 

attendant is available at all times. A dial ^ ^ handle minor duties connected 

board would be considered "attended, wWch Zb a permanent on It. An office also 

srs: ^ 

his home when he Is not at the office. 

2.03 Items 2.01 through 2.12 


2.0301 


OOUlc &*w*. w**-.w*.*0— — • - 

.. .1 ^ p 01 throuah 2.11 represent the number and classification 

ret^rrefoSi:? mae^^uiSe^TlSelly (five-yeer fl^re fro. the Area Ooverega 


Design) . 





>*<«r^r^tlon of the nximbers of subecrlbere^ lines should bo booed upon blio ruitnbor of 
s :.$:;rltera In the various categories (as determined In tho Area CovoraRo DooIru) 

Line fills" {average number of parties served from ono lino). ™ 


it ts anticipated that for both burled and aerial plant opproxlinatoly on <)0 norcRiii- 
fill vlll be achieved for all classes of service by the end of the flve-yoar nniu 
•x 'a,5i;s, the following line fills should be aasiuned: 


Class of Service Main Statlona Por Tilno 


Two-Party 
Pour- Party 
Five- Party 
Eight-Party 


The s^ibscrlfcer data for the five-year period, by classos of aervico. i 

(b) of Item 11.01. Care should he exercised tn this connoctlon 
' 1 business and residence subscribers. the uop- 

. ttilslng the line fills and subscriber data discussed nbovr* i-iiw i 

# each class of eei^ce, maintaining the^eaparatli^bSoni' 

fir applicable. The number of lines, in every case shonn , rosl- 

whole nusier. ^ very case, should bo x-ounded off to the 






that the muit,et of hueloe.a t^.party male statlone la 12, 
r-» that tha m*a^ea of realiaaoe tvo-part, mla atatlona la fio. 

ft eaft V.._J 


uBin enations is 60. 

Iji 2£& in Ite^U?01? vill be IS divided by 1.6 or 7.5 Unoo. eu^qj. 


nZu!Sr »« eo aiviaod by I.S or 37,5 llnea. Eotar 

VrATim'KAee A 41 1 ^ . 


• * • • «««« wc 

l"h« rsuaiber of tina<i *... t 

-■ i. 3 llae. pta. 38 J" ..02 win bo the au„ of tba t«o.papty U„aa, 


-a,,,.. _ - * 4 .UCO. - - -nw-t/Oll,/ JLinOB} 

■ ■■'.W' ?b* ftttaber of "official line ■' 

rZZZ Si -““‘=4 70r aaob 

- be .i.o„ “‘--4\?::ZZZl^r^r2%^“r 


- oonaooptlvojy „ut,b.r a „ 

* -.erbber Uo.a aa totat J " “ 

Stem off to t?e nt^^f J" 2.10 la not an 


Una ™ ~'‘“ 4 Bd off" flaupa 

■** ‘«««la requlSffci ““deration h 

‘-a Jr;r ; ^ oraZ\!i2VoTzri 

- o. aZioT — - »»e aa bba 

®“ Each connector 
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2.04 Item 2.13 


Item i jj + 1 -viB. 


"CUltB wnicn iiiaof L/C 

, 04= since me wlrln. for line ^ T 

the wired capacity of the t *0 a mltiple of 100 lines, often the equi^ed 

If the dulppaa Bite of the a«lf sLr“nc! to do othervlee might require frames vlth 

rin^ -Ce^ 1 p 

T^rz ™t^ierifisi\reB“rrf tHf 

, q qffleee are Invelved, particularly these equipped Initially for leas 
SririmerSe flrer^aSelty «11X usually Ue 100 Unas. 

i + uhiPh are being used on REA borrowers projects, 

fe^mrefoie ao net reduce the 

possible number of subscriber lines. 

^ . „ j_ T+»m p 1^2 as is shown in item c.i<s> 

Z"Z or 

2 051 -The ultimate number of lines and t^nks po^Utto^Send is not 

’ in the absence of detailed number of subscribers may reasonably 

~ — - - — -::rr: r 


Q 6 CL* Xw cfc^ow — ffiC 68 ijh 6 

2 , 05 s since manufacturers “*S\TvUl SdlrLSaSurrfu 
„f cqulp^tr Pfire 1 « =0 S Lure grouth »y ha handled In the »Bt 

manner. 


= sss ru=tnrr-=u = s-rr- ” 

multiple of 100. 


2.053 


of 100. 


■•“ rciEsr .« »">SrEr SESEiSS, 

Part I. 


. .. flivided into three categories} 
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long loops, hut additional treatment may bo „nn 

^ -ifeslgn Of 3Vo.Wlro'^BuNorS 

^ 'oop Pia„(;_ II 


■‘itlort 




- amount of current which vfii -..u. , Ifiio 


wnicn will operate the tl.o. ^ 

It may bB assumed that the reot„t„,l'‘J oc 


iPSHsssss-- 

!nn!? ■.... 


■> s . s 

'* Tiit 




'K.‘:r.r. 


“•i'ior vhl “^‘i-i-cJii 

^St/SSP 


. I'Oirr ■ 




«' . :^ t ft " * ^ 

^ Poatpay. u .. ‘' 1 ‘nuomlto n 


■'*" -**' i' " BtB'*- 

:*• -war® 

/ ■»; 
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broken down. A warning tone is appiiea 
down of the connection. 


2.111 


the connection. at reasonable cost 

Although it might 5- notlndi^I^afSL^! °^en"conversation timing is applied 


2.112 


It «st usually ua app..au 

s rss; nrosrto pLH:1SsSr— f -- "" 

rrisnratS ^mes. sea Xte. l.lC, Paul 1, 

2.12 Item 6.02 ,„,p.to-losal sails only, t^s Item 

2 121 If oonverBatlon timing is aanslderad naaessary 

should be checked. 

2.13 Items 6.03 and 6.04- 4.„,nk calls only. This is a 

. . . .o-_4...*.a aVinul-d 

company 


2.132 


due wO 

„ eonversaticn timing is ^ 

ts iLtallad so tnat ocavarsation timing 

2.14 Item 7«0 , +. override a busy line oon- 

4 . ^-^.ature which permits a toll operator to r op 

2 l4l Snsy verification is a --pTnit an operator to determine 1 ^gplfv the number given 

ditlon. The purpose is pe^lt an^ be made available 

If there is somebody Sndir no circumetances theatre chief. The problem 

by a subscriber on a toll cal ^ when the toll trunks ^s also 

Part I. 

-- Items T.Ol and T.02 „™y. reimlar toll trunks has been one 

- re^ssCs:;;£ « — - — - — 

tors it cannot he need for a y 

on the use of the level 0 . ^^^ator dialed calls and incoming customer 

-- ssxi.‘s= s?SI.*Bns5". H“5£nrS£i?' 

Srectory number (SDN), interarea calls, ^'^®,J?^^^J^SecSing the last four digits 

cful"^ “f\iBt'dlgir''^I?^ SwevSTtS^iP^nt is desi^ed^^^ „000.. 


2.151 


- 5 - 



L’jsto:Kr toll dialing Is anticipated In the near future^ the connecting 
i'or this double or triple digit arrangement. If the connecting company 
digit aode> It should be questioned as to exactly what method will 
— -cr^ira in the Nationwide Network from having access to the busy verification 
;:«d the although "OO” or "OOO" Is preferred. Whan'^t^rmattpl r 

.. I- o.uj necessary to specify the two-digit code under Item 7.01. Kefor to 


■i, 

■ T .1 


is 


.’art I. 

: - i r.;.:y verification nay also be denied the customer on a direct distancp 

at.. Of eoore^ vtU ha under aouttol of the e%afp‘o™Tthe‘Sr e~. 

live »o the toll board. Access fmm tha < + 4 . n office and Intercept 

« i^^usibU. It a dedicated one-w^ verlfS^on verification 

i’-e-r. 7.0.?!. if a two-way trunk to be ur^/i nni for inward usage only la 

dt‘3irel, check Item 7.022. ^ verification inward and lutor- 


'.ijI 

to he used. 


»Ild etete, eteue true e ' ' ' - l-He 

;"‘»*‘^"‘»We“TfTOr.“i^“th“S^""‘r‘^ Sf ofJrC" ^teotly from the oeotral 

— tregueuetee e : 

tre^u^; ~ tiore= -- 

17 a. 02 contained in REA VE & CH-2 

in Part T 

^Qglng current if the^o requires ihn+ 

^ ' “““ -•*“•■ - n. :Er“- 

r::s s 

8.(^ ® desirable. " consists 

t^iinoipaiiy of one- 

requires om 





seoo 
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if both one long and. two short rings are needed. It is recoimended that one long ring only be 
checked if no more than five-party service is specified, or if eight-party service is Included 
and the outside plant does not contain lines with more than 10 miles of open wire In Joint use 
nor more than 15 miles of open wire without Joint use. Check one long and two short rings if 
eight-party service is specified and the outside plant contains lines which exceed the above 
limits. In this case, bridged ringing will probably be required. 

2.21 Item 8.05 

2.211 When frequency ringing is utilized, it Is necessary to have a means of checking the 
frequencies and the output voltage on each frequency, When a telephone company has 
only one central office, a panel-mounted set of frequency and voltmeters is desirable. In 
cases where a telephone company operates several offices, it»ls desirable to have portable 
meters which can be carried about by the maintenance man. 


2.22 Item 9.0 

2.221 One form of restricted service is intended to prevent certain subscribers from making 
extended area service calls which other subscribers can make on a flat rate charge basis. 

This feature has not been widely used in community dial offices for several reasons. One reason 
Is the cost in additional outside plant facilities since all subscribers 

necessarily have the same type of service. This considerably reduces the flexibility in the 
operation of the outside cable plant and makes it more difficult to maintain good line fill. 

2.222 Another form of restricted service is Intended to prevent paystatlons, and other special 
lines If specified, from reaching trunks for direct distance dialing. 

2.23 Items 9.01, 9-02, and 9.03 


2.231 


There are two means for providing restricted service. If there are Just one or two lines 
are to be used exclusively for restricted service lines. 

serves to further Identify the trunk group. 

3 333 "Number of Reetrloted Lines in Group" gives the menufaeturer an estimate of ho- many 
lines to provide for restricted service facilities, 

3,334 Facilities for Direct Wstance ™ 

should be made to provide this s • recommended that the equipment to block 

fled, must be restricted ® reauirS,'from reaching DDD trunks always be specified 

paystatlons, and other special ex^Live modifications at a. later time. The ex- 

inltlally to prevent the ;®^®^f^°^^.^tlng^uipment with automatic number identification 

trtrsTfSe!°'“ ^ 

number identification equipment. 

2.24 Item 10.0 

/T+a*™ 1 m Part I^ requires that subscribers on the sa^ line 
oaS each rther. 'several methods by -hlch this may be accomplished are 

ejqplalned below; 

2.2411 Item 10.01 

3,24111 ttls it- covers the 

one, t-o, or three-digit cote, station offices the digits dialed to 

and one for, the called ha^nfrelatlon to the subscriber’s ^ 

Identifv the calling and called parties nave necessary to either keep all parties 

number Therefore, on termlnal-per-statlon eyste their line, what digit to use in making 

“r^ J;rtrilne Informed as tc the SM “ "eSSrSrs CobtaL instructions from 

a revertiva call to each party or teslred to make a revertlve call. With this tTO® 

S-Sr-h SraSS/r LSrd ^L^LylSphones ring until either one Is ans-ered. 
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Iter, 10.03 

'i Thla Itea should he checked only for offices when there is no preference between revertive 

rail by code plus directory number or by directory number only. The Directory Number" 
iB kcply the dialing of the subscriber's directory number. Tlie General flpeclflcationo 
rf’^Ire that If only the directory number is dialed to establish a revertive call, the calling 
receive a distinctive tone or a recorded smnouncement when he dials another party on 
ease line, and the called party must receive a distinctive tone when he anowera, A warbling 
t-r tick tone lo considered distinctive. This Will indicate to both parties that a revertive call 
teen oade. &/ prefixing the SDN with a revertive call code, the possibility of anyone unknow- 
ingly setting up a revertive call Is virtually eliminated. Certain typee of equipment pi'ovicle for 
ringing the calling party's telephone by dialing the calling party's Identification digit after the 
i'iW. This, of course, results In the nost satisfactory operation, but is not available on all typoo 
of central office equipment. 

2.3413 Item 10.03 

2.24131 This item should be checked if reverting call by directory number only is deali’ed. Ilio 
General Specifications require that when directory number only revertive call of the typo 
in which only the called party's telephone rings is furnished, the equipment shall bo designed to 
provide a distinctive tone or a recorded announcement to the calling party when he dials another 
party on the same line, and a dlatinctive tone to the called party when he answers . This type of 
operation is desirable In that it eliminates the necessity of keeping the parties on the same line 
a-lvleed of moves or changes. If there is a preference for either the tone or recorded annoimeomenh 
It should be Indicated in Item 23.0. ' 

2.24lJf Item 10.02* 

2 ,S 2 ,iJ*i should be checked If there is no preference for the method of molcing ravortlvo 


which the revertive call switches mist handlL Prom the 

Figure 2A, "Telephone Traffic - Dial Central OffS siiteb (REA TE & CM- 510, 

the required number of revertive call circuits The 0075 oolumn, seleot 

assu^ions: *^5 figure is arrived at from the following two 

(«) five percent of the party line traffle mu he revertive onll trafflo, 

(^) lhat the average holding tlMe of a revertive eall olreuU la I 5 eeoonan. 

^ A Mnltm. Of tvo revertive call olroultB should he provided. 

2.25 Itea 11,0 

on the-Mtehlns 4rss.! 1*. ^t vUl he hound hTCtei?le\SreS° 

2*^ Item ll.oi 

£.^21 Thla item should be filled in oni ^ 

be boed^to^Sw^th^oriSStr O^^erage Desl^!" obtain the actual measured 

then fill in Item ^ewainnting traffic In available, 

the Area OoverSe Btitlonf? If It Is not 

^iricatiom for dlff ere^t^vaSes^i Per Period as ob- 

18 given prior RM approval: station shall be used, unless 
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Class of Service 


Halt Calls per Main Station 


Individual - Dusinesa 
Individual - Residence 
'JVo-Party - Business 
Two-Party - Residence 
Four- Party 
Five- Party 
Eight- Party 
Paystatlons 
PBX Lines 
Official Lines 
Wire Chief 


1.5 

1.0 

1.2 

0.8 

0.6 

0.6 

0. 5-0.6 
1.5 

4.0 

2.0 

1.0 


When an office contains a large number of Interoffice trunks, the interoffice tmnk 
1 .»nnmnT>pfl ulth the total Originating traffic to make sure the unit station calling rate is high 
enoSgr ?hif is especially If tLre are EftS trunks. , Determination of the number of lines to 

b^Sered in the schedules under Item 11.01 should be feade in the manner described in Paragraph 2. 
of this section of the TE & CM. 


2.253 Item 11.02 

adequate traffic carrying capacity will be provided. 


2.254 

2.2541 


bem 11.03 


2,255 Items 11.031 and II.032 

2.2551 To insure that oSacuien''boS"ltemB\i!o3ranf U 

be complerfnriS SSSriSuL 

arranged so that the PBX groups can calli^ rate for connector 

Of course, this sort of arrangement would confined to one or two connector 

terminals than the the gwltchiS WaSom show if the connector group arranged 

S tJ^n^^h^XTr^r: SuirXo? iXi-l line service. 


2.256 


Example for the oonipletlon 

11.0 Traffic Calculation 
to he Furnished). 

11.01 Applicable parts of 


of Item 11.0. 

(See Item l.OTOl, Part I, for Quantities , of Intraoffice Trunks 
this item shall be completed for all types of offices. 
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Estimated Initial Originating Traffic (Busy Hour) 

Terminal- per- Station 

a b a X b 


Class of 
Service 


Unit Calls 
Per Main 
Station 

No. of 
Main 
Stations 

Total U.C, 
by Class of 
Service 

No. of 

Lines 

■M-X* 

One 

Party 

(Excl. 

PFX^ 

P 

(.5 

80 

120 

60 

n 

(.0 

60 

50 

50 

Two 

p 

1.2 

32 

3c> 

20 

R 

.6 

48 

39 

3Q 

Four 

Party 

P 





R 

^ 

192 

lie 

60 

Five 

Party 






Eight 

Party 






Pay- 

station 


I.S 

Z 

3 

2 

PBX 


*4.0 

“Sie 

- -24 

- 6 

Official 

Lines 


2.0 

2 

4 

2 

Wire 

Chief 


1.0 

1 

1 

1 


Ttotal 

413 

(500) 

(c) 

rm ' 

396 

(d) 

251 

(260) 

(e) 


* This figure is the unit calle per PBX (PABX) trunk, 

** This figure 1b the number of PBX (PABX) trunks. 

See Item 2.0. 

The number of main stations (c) should be increased by ten percent and then 
rounded off to the next Multiple of 100. The number of lines (e) should be 
rounded off to the next Multiple of 10, as shown in Item 2,11, Part III. 


11.02 Originating Traffic 

' HI ‘ '-*2 “C/I 

This office has been engineered to handle an initial average originating busy hour 
traffic of l«60 unit calls per line. It is anticipated that during the next ten-year 
period, the average "or 1 glnat ing busy hour traffic will increase to 2,0 unit calls per line. 

11.03 Terminating Traffic 

11.031 Note to Engineer; Show originating and terminating traffic on Switching Diagram. 
11.0311 Where the PBX groups are distributed throughout the regular connector groups; 



396 « 

600 • 79 Z UC/Conneotor Terminal 


office has been engineered to handle an initial average terminating busy 
hour traffic of ♦ 80 unit calls per connector terminal specified in Item 2.12 
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11.0322 vmere the PEX groups uue uooflned to a separate eonuaetor group (or groupa): 

fal . (Total PEXUOl _ 396- 24__ „ .753_ UC/Regular Connector Terminal 

Ic) - (Total PBX Tnonka) 500-6 


SamforjTTTnirsrirSr"^^^^ 


TriM^ '™J4nraSSortffi^S S^ng-^ ^S^lcf tL 

Switching Diagram. Please refer to Figure . 


2,2561 The 9^ unit calls were determined as follows; 


Tvoe of Service 


Unit Calls 


6 PBX terminals at 4 UC 
92 Regular Teimiinals at .76 UC 




2.26 Item 12.0 


2.20 iuem ic.v 4ai + fl+ 

a 261 In offices of 300 lines or more. It Is ^aL%raln S^sultohL Is provided which 

enltles rr^SlrerC T^f^ Sc' 

0?: - — . , ..... .»ii 


11. B Cup 0^0 wiicn ^ 

. 4 ^ 4.W Offices UP to 300 lines do not require test trains. 

Sprer?L“urtrstlfgVareaS“re d?ne f?cm the t«ln dlstrltutlng frame. 


^ .,. ^aAiiitieB have become mandatory. 

TZrcll: if u ine following criteria are met: 


interception of vacant levels, where practicable. 


Interception oi. / 

interception of nonworking if S"aTOuSlernonwSklng numbers 

“iLrefliThf — ™e-arfto be Intercepted until reaeelgned. 

■ . ^•^4-aA ia1+Lhf»T’ 


listed, in xne — * 

_E. 4««,ekn+ The calls may be intercepted either by a 

2 272 There are two basic types of t^v an opeSor is probably the Vref.erred 

recorded announcement or by * the calling subscriber the most ^ 

tf are used for intercept is very small. 

trunKB are uhcu intercept 


H-«mkB are used for Interoepi; is vci.jr 

2.273 in the larger offices C°ver 5^ m^), ^llBcon- 


nected and unassigned numoers - 

2.274 

r^^iulJed, one for each t„e of service, ^ _ 


be redulred, one for eacn 

2 275 Where the regular Interoffice 13°04l)7 tS rff 11 be as many 

ators, a separate intercept trunk ^ e are Intercept trunks appearing at 

operator intercept trunks specified under It^ Aerator (item 13. 04) will depend on the local 

S^.ns“i s.s“ ^-.-rMss^s ~ 

r:is; 2.S” ■ »* »— ■ 


• 4 . •. 


Important with the advent of intertolL dialing to give Berloue con 
*. t;— i-ering Bcheme to be used In any area. There' are ao many details that ttl 

section The subject Is discussed at length In m 
. vi .f ^oil Dialing, and TE & CM-208, "Eocal Exchange mirnberlng Plano and Selector 

provide for universal numbering if present or 




ESSESHSR s- 

r:A‘Ic-<vIde toll dialing plan. office equipment may be designed for 


rti. covered 




to casplete a locarcaU although only four or five digits 

""''1 1'*^. U the nlrUcum number of digits equipment. The flgnro to be 

- .’Si use.. „e 




■ 1M. 






f^v. " *uvwivsa. 

five-digit 

« - fs«7B"r. dlgitr. ' however, it le advieable to instruet^+vl^*^^'' area. In 

I tne oustomera to uao the 

‘"'A- to one or mro omco. t n , 

-Ura\"^o;;iirsta?a 


■ ^ Of d^gite to b ° 

— •s.-'&r. r^-:ss S -I 

'»r, bee Pflro (vv.o.v.1- If 


■^‘ .. Jt€, 

-"S' Ud.ts 

l^esa 5,4. 

•t . n I 




«nuuj.y 

oee Paragraph 2;i52 


expeoted, to 


l:1iv:il 


h« chatat^ if , 

-.In":: “ •• 

special - , 

-S'SS? 


la - 
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2.34 Items 15.012 and 15.032 

P r 41 In those instances where the toll center is located in a large town and has a separate 
special service desk, and where the tributary (borrover's) office has 
service into the toll center, it may be reduired by the connecting company that the EAS trunks 
be used to handle special service calls. 

0 ^49 AasumlnK that local subscribers in the connecting company exchange (toll center) dial 
9.342 Ass^lng that^^°c^ information operator, and the digit "B" is dialed by BUbscriberc in 

the borrower's exchange to access EAS trunks to the toll center, the latter subscribers wou 
dial "8113" to reach the information operator at the toll center. 

2.35 Items 15.013 and 15.033 

a 351 Provision of a spaclal service desk In the same bulldisg with the "“I ^=3. 

cilse 

"Central Office Equipment Switch Quantities (l^ge Central Offices), 

2.36 Item 15.02 

a, 361 in some instances It w be desirable to 

asslgnedlnS.^^ln rsarKs^^liS: rnLessary fir this purpose would be specified 

under Item 2.0?, Official Lines. 

sretneea “Lra^^rs: 

approprla?f explanation and notations should be made in both Items 15.OI and 15.02. 

2.37 Item I6.O 

2 3T1 Ihe s^lu distributing frame provides a place where the ou^lje Plent and the inside plant 
™e both terminated and connected together by means of Jumper wires. 

2.373 A "h" ff,frr=SbLTc^aSefl“^^^^^^^ 

vertical side and all swttchboara caoies ue little. If any, difference in cost 

protection prodded for the outside plant ^^4 protectSn only to the switchboard side, the 

Sn "LcSd L tr^Juderd t„e to be need ou REA borrowers- projects. 

2.373 oenerally, a fleer type MDF Is used In offices with an ultimate capacity of 100 lines or 
more. 

2.374 A »in distributing frame U- if ^"re-r: SrSSic^l^ orlgl 
natlng trSn^ SL^VaSiraufsS"^^^^ Itam 3.09, Pent I, requires that an IdBP 
should be furnished on all offices. 

2.375 Item'l6.03 

rel^irLTnf ^^StSLrpi^tSS or fekifalf on the 

MDF, they should be specified under this itan. 

2.376 Item 16. 04 

" ■ rLft'th f re^rrSe”^ «ln SSe'p“StSs"'"oaie"d fe1xirc!sed\rche£!ng • 

the features which are desired. 

2.3763 The number of pairs of cable t^ln^s will he ibe^same or greater than that shown In 
Item 16.02 inasmuch as all cable pairs miat be terminated. 


TO - 
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2.3763 The number of arrester units will be the same as the number of pairs of cable terminals, 
unless only working pairs are to be equipped with arresters and provided an acceptable 

means for grounding unprotected pairs, such as strapping these terminals to ground, is furnished 
by the supplier as stated in Part I, Item 2.01, In this latter case it is only necessary to show 
the actual number of pairs to be equipped with arresters. 

2.3764 When the grounding of unprotected pairs Is provided, show the number of terminated cable 
pairs to be grounded. This will always be the difference between the total number of 

outside cable pairs to be terminated, Item l6.02, and the nun^er of pairs of arrester unitsi 

2.3765 Modular construction provides a compact, replaceable unit for each arrester or pair of 
arresters. If this type is desired, check "yes". If this is not desired or if there is 

no particular preference, check "no", 

2.3766 The purpose of factory assembled tip cables Is to obtain a factory grade of workmanship 
which reduces the danger of solder splashes and may be less costly than if assembled on 

the Job site. Please refer to Item 2.06, Part I, of the Oeneral Specifications for details. 

2.3767 The standard length of factory assembled tip cables is 20 feet. If for some reason a 
different length is req_uired, It should be shown. 

2.3768 Some protector units are arranged so that the terminals may be either wire wrapped or 
soldered as desired, If solder Is once used on a terminal, it cannot be wire wrapped 

at a later time. If there is a preference for wire wrap or solder, it should be indicated. At 
the time these specifications were Issued a combination of "dead front" and "solder only" terminals 
was not available. 

2.3769 The single operation cutover feature, through the use of plastic picks, provides a means 
for the separation of switchboard circuits from outside cable conductors, The picks may 

be strung on cords in groups of 100, for exangde, and plugged into JO line circuits to Isolate JO 
"in" and "out" oirouits. A quick pull on the cord will iranedlately activate JO lines. If this 
feature Is desired, it should be so indicated. . 

2.3770 "Pairs per vertical" and "height of verticals'' are self-explanatory and should be filled 
in to meet the particular requirements. Fanning strips are usually required. 

2.38 Items 17.01 and 17.02 (Refer to Items 4.071-4.078, Part I) I 

2.381 A battery reserve of five busy hours usually will be adequate for offices located in areas 
where a.c. power failures are Infrequent and where such failures last less than five hours. 

If an emergency a.c, power plant is to be used, a battery reserve of three busy hours is sufficient. 

2.382 In areas where power failures are frequent or of longer duration, an eight busy hour reserve 
is desirable, 

2.383 Engine-driven generators are often used to provide a.c. power when a failure occurs in the 
commercial power supply. These units may be of the portable type and m^ be used where 

required in a multioffice system. In offices over 1,500 lines, or offices including a toll board, 
or where there are frequent power failures, permanent units should normally be provided. Standby 
engine generators should be purchased separately and not Included in the central office equipment 
specifications. 

2.384 Check Item 17,011 to show whether an engine generator is to be permanently installed. 

2.385 Both lead antimony and lead calclm batteries are available in the range of capacities re- 
quired in REA borrowers' dial central offices. 

2.386 Lead antimony batteries have an average useful life of approximately ten years when properly 
maintained, and cost about 15 to 20 percent less than the lead calcium type. 

2.387 It appears that maintenance of the two types of batteries is about equal, except that water 
additions are much less frequent for the lead calcium battery. 

2.388 Since the life of lead antimony batteries is roughly ten years, the size (ampere hour capaoit 
selected should be Just ample to serve the office ten years from the time they are installed. 

2.389 Lead calcium batteries have an esttrafited life of about 20 years and, therefore, lend them- 
selves for use in those dial central offices only where future requirements for a 20-year 

period can be closely predicted. 
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2 390 The lead oalol™ type battery gaeea very slightly and, therefore, the electroljrte does 
not get thoroughly mixed for some time after the eells have been on charge following a 
discharge condition. Btor this reason, stratification of the electrolyte occurs ^ 

Savlty reading taken from the top of the cell will not be representative of f 

Se ovLall cell. Cell voltage readings are usually taken to determine the condition of the 
battery Instead of specific gravity readings. 

2.39 Item 17*03 

2 391 This item BhouXd be checked whenever a lead calcium battepr Is 

bfchecked when a lead antimony battery Is specified if it Is contemplated that voltage 

readings will be used In the battery maintenance. 

2 . 40 Item 17 • 0*1- 


2 1,01 The type of battery raok apeclfled should be determined by space ecnslderatlons . 
caLs a two- bier rack will be the beat for use in small offices. 


In most 


2.41 Item 17.05 

‘iofTliZ a\rarSoilm L^fry!" rellita^yTf ^^01^1 = 00 “^:!^ rS: 

electrolyte can be accessed at the proper level. 

2.42 Items 17*06 and 17*07 




421 


My ..(.volt a.c. power -^ulrements nec^for^^^^^ 

' repeaters, toll board or ^y other ^ P g total 48-volt direct current drain of 

rx"eren^Trm^?S-= 

Should be the oatima-ted requirements to coincide with the me oi 

^rSeial^eq:iSe“l7no“ 

specified in Paragraph 2.421 above. 

2,423 A 2!HV0lt booster SceSing^lSoHhms, including 

long line adapter circuit on lines hav ^ ^ 46.volt booster power supply will be 

the telephone set, when long line the^long line adapter circuit on lines having a loop 

required to increase the voltage available, at the booster power supply with 

resistance excoedins 3200 ohms, deluding should be connected to all long line 

either the 24 volts or 

adapters to gain the 15-year period which will have a 

“"L tuSona^Srgnl^Sr bhau 1500 ohms, so that a buustar power supply of Bufflcla . 
capacity will be furnished, 

2.43 Item 18.01 (Kefer to Items 4.06l-4.065, l) 

of installation. ^ Isable to 

2 433 If the future requlremeuta of the office are ve^ S“iaa“lf Sudlhatl when the 

fpeS?y a rectifier for ^ shorter first, 

future requirements are known, a second rectifier oouia f 
A dditional chargers may be added in parallel. 

2.44 Item 18.02 operation of carrier, 

2.441 Any special 4&-volt d.c. as ^ f 

voice frequency repeaters, toU ^ SrLtftUf' Sbe total current^^^^^^^ ^ 

central office equipment should be set ^ghouXd be specified. These drain 

tional equipment in amperes during o? the oLger!^ 

estimated requlrenients to coincide with 


in this IteB should provide all pertinent information regarding the 
■ o.’ the cQaaereial a.c. power supply since It will be utllisied by the 

’ ’nfV •.:s:v"rcr”in*£electlne the type of charging equipment with the specified input rating. 

j criteria should be utilized In determining the charger Input rating according 

n. iii'icle pritary (conmerclal) a.c. power supply: 

•Jic-c to 103 lines may best be served by 120-volt, single-phase, 60-cycle power. 

■ff: f'ros ICO lines to l»00 lines may best be served by 120/24o-volt, alngle-phase, (lO- 

pr.-sr. 

; ■:'fl:rc over iiCW lines may best be served by 120/240-volt, three-phase, fiO-cycle power. 


ATI .'j'.’ral offices should be equipped with a hand test telephone and a wire chief* o test 
These two Items of test equipment are specified in Items 3.01 and 3.02, Part I. 
AiJi'l e^;lpment ie listed under Item 19.0, irtilch may be checked, if desired. As in the oaoc 
: rrei-n 7 aster.'?, if several exchanges are Involved, one set of some items of teat equipment 
■m/ r.T laf'i on a portable basis for all exchanges. 

. . rvj'atlr-.e test set is used to run tests on the switching equipment. Because thlo toot 
liffers widely between manufacturers, it 'la recommended that when the central office 
I is procured under cocapetltlve bidding, this item should not be specified. It inav ho ' 

contract Is let and it is known what type of equipment iTbolng 
contracts where the type of equipment and the advantages of having a ^ 
.rf.e set are known, the set taay be specified. “uv^iig u 


^ ^[^VlhVlluiA accurately adjust relays and to measure d-.o. ourront, 

n to this would be where a supplier furnishes a reRint. nnAA Knv 




•' SSSSSS: ■— £ 

p ace the howler on a line and then remve it. The central offloo to 

ifircut ain operate through the wire chief test elrSirfii,?^ require 'that the howlor 

line to a serviceable condition automtlcally JS rentoro 

tru. a^^asSaSef f connecting 

3he u „i equipment such as carrLr office. This Is 

HoKrlptlon^ 4, ‘®=Mne fM tninurMfl f fretiuency 

t« olr«iruTea?r^ ^“5' olroultB. A 

«.«U. 

ild fee entirely separate ^he local office outgoing CAMA trunks 

wtag tWBka. Acows S^e cSa '"If ^"^^^oonnectlng ijeomin ® around test 

®f tbe Incoming toll ^ be provided nn „ two-way toll oon- 

^ Kaetlcally”?ever by relying on the fan+ +S + l^ai^sed level In the bank 

^tSwsswads" digit can ? ^or aoceas to local numh® *®*^ ^be "thousands" 

'• 


- 16 - 



RrVi TK 5 t 'T''-;.:; 

lonore this tone and he vould eontinue to dial, first the number of the selected tr. a,.l 
i-hen "lOU", or an equivalent test code, for extending the CAMA trunk to the test board In -i.e 
toll office. The outgoing end of the loop around trunk vould be teminated ordinarilv lu 
minor switch, or equivalent, since access will usually be required to ten or ess - .-n 
meJe ir^re than teS CAMA brinks are required, a larger switch Buch as an out-trunk se ovia^. 

?^rforior 

trunk has been selected by the toll attentat, trunk! Since called party 

being held operated by the loop cj-osure in the y desired on the two-way 

vision la not repeated back by CAMA reversing the talking conductors In the loop 

reference trunk, it can be produced supply from the CAMA trunk. Release 

around trunk thereby reversing the reUase^he ^tire connection In the local office. 

ir ar=or/SrraS"fci"teB:irg cut.^l„g CA* truaks ia desl.el, aheclc Ita» 19.062. 

r:r.LreaCtwo°„LSy 

It IB to L provided, Item 19-063 should be checked. 

P 469 If frequency marking is used In the °Jpgd^connLtor‘^tSti™f sqLls or Sceede 

r.?ara!^"t:niS?.=ra SSiU aPa™ pane, ie dasine.. 

a.W Item 20,0 , alarm cheats and eendlns equipment ee 

2,1.T1 unattaaded dial ?^Tthe general Specineatlone. 

provided for In Item 1. ^ should be determined, 

2.,iT 2 .omatlmee It -y - -te“nr e^ 

' however, that iH^uld also be kept in mind Jion of alarms. 

-- telepbone and d.c signaling 

ro^:::oVtra^efc:tn ?hlra oondaotor. ^ 

2.1^T3 carrier braLCS'^'^nS^^ala^^^^^ 

priority and those ti^t^ 3 should be assign If priorities 

r&uria 

are not assigned at the time ox 
check Item 20.033. 


- W t the Bidder eutmit a tentative noor^laa dja»l^^_^ 

- ssrx s£?H-7S. e£SS= =“ " 

t-a tirS"la?P-^ -“r^mirertaL, t— 

- SS ir le practleetle only lor on ce. 

further 'expansion. 8®J or more. • 

nmittally equipped for o 

2.49"^ X'beio 22.0 useful aid when getting up submitted. 

- r„;r.rss-se3EC^i “““ 

With these plans and . as Exhibit C. 
in the Area Coverage Design 


- IT - 



;S .-ai- 


- - u •. 


-■ Ghould be covered under Explanatory ffotea, 

: AIbo, if mbUe radio service 

: 1 Sno stating that the feature deecribed In the 

.-e^ 1.0710, which provides for the releasp or +Vio 

-:"r called party, shall be a mandatory reJl^Lent fo? 


'‘.tTcSi 


p.r;:L^"eV^„lra''.eSn^rar"''^ *<> be 

I Office Equipment Specifications. contract, to not Include 


.-f ■: ■'^■ 
«* ' » 


. ' 
'"fsl :t: 
*. ; ^ 




'.i.i'fTtr.p'' ' 


lai.u 

■,fl' 




cr."' rpf ° «^«rnal patch 

:::-: - .. „rxs " 


■ ■ " .1«1*.:- 


— -....i, - -..V. uuBb ana dirr «wwwbb is 

ai'W^'.wd option la to switching oqu 

-- SS SSH~. ““ - 

‘ - ».0l «>"-Weratlon .hen ■“•ranglng tS 




fh/jor 0511450 vfelph 

i.os, 


SI 


’■® portion of the lof 

“• ”'”“1^ bs IneXMel“Sh"®th‘’""°^b ' s e: 

^he speclficfttfl ® complete tl 

pbria t« «uppiie 


. ..ue speclficfttl^: ^ compiete 

J?Jr *” “P or t™ g 


the hai&e nf *u . 

is entered u th 

blatant omce? the head oi 
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2.53022 The group of trunks will be designated as Two-Way, In, Out, or a combination of the 
three au doolred. The quantity of each type should be indicated. 

2.5303 Lines 2-9 Number and Type of Operation of Interoffice Trunks 

2,53031 Wlien there is a choice available, considerable care should be exercised in choosing 
the type of operation of interoffice trunks, 

2 5303? The principal application for loop dialing is on one-way trunk groups where the 
dlstancQD between offices Eire relatively short. Standard loop dial trunks will 
ni^Qrate flatiofactortly over circuits up to 1200 ohms loop resistance. Above this figure 
special signaling is necessary. Above 2000 ohms loop dialing is not depen^ble except when 
ve^ sensitive relays are used. Loop dial trunks should only be used on circuits above 1200 
ohS when it is a roqulrement of the connecting company. There are two options for a loop tj^e 
of operation. The battery- ground pulsing uses two windings at each end of the tmnk, connected 
bo«Sr with positive and Lgative potentials in series aiding. This ^ 

^ 1 -jv, Tonn H'hp loon nulainR has a relay at one end of the trunk, connected to positive 

auvo clOBin. ^ shunt at ths othen end 
specifying GiSer option the connecting company should be consulted. In 

the need for oopnvate trunk circuits In the central office. 

nolBO. 

S,5303ll Dlinplox (0X) trunk operation has the following advantages, 

1, Ul.l,lex trunks can operate over a such higher resistance circuit than loop dial 
trutike . 

2, Trunk circuits arranged for sl»I,lex operation Tsay be readily converted to =o» 
ponite type operation. 

3, Trunk circuits designed for slsiplex polar-duplex operation (B-M) «y be readily 
converted to carrier operation. 

2.53035 Oosipoolto (OX) trunk “P^batlon Is uaad^mer^n^conjunrtlon^wlth^phantom 

Binglo conductor pairs. This single where earth compensation is necessary. 

to 0X operation, by certain “‘J"! “Se^die to the cost of the costjoslte equipment 

It “11 be a little more expenelve thm eis^ex 4ue « t „s 

Because of the f/=,"reSm^„S1hat the use of phantom groups be avoided. 

Of a phantom group, it is strongly r 

2.53036 SS!?n“rCung‘':Lrelf~^^^ 

r iS SS irfSug: 

bf for Jtke 500 terlee of this Manual. 

,.3303, operatlon.f carr^^^r^ed^™-^^^^^ ,I,u.Ung when 

allied toll^^ir^b"- irSeo kS. as polar-duplex e« 

ri^hKd^oniStSfScjpn;^^ "^"£r 

in the circuit until before the called trS^lved! If 

maintain the trunk ^ , effects when carrier or seizure of the trunk, 

Binging or other ef^ts "frSeTaUefSrty answers, the 

the idle circuit ter^jlnation Is substituted until call p 

and some equivalent fX^loniU he met. The objective is that the 
intention of all tiS to ensure quiet operation, 

a terminated condition at all times 
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^ili l.(; 

it, arr! 


roauested by some of the Bell operating companies for uae exoluolvely 
It ulll be used instead of loop signaling on longer EAS or toll tninks 
rt intertoll trunks. It can be operated without impairment through E 
DX operation requires a trunk circuit with E and M Lead signaling, 
for polar-duplex signaling (E-M) may be used over SXj CX, DX, or 


. - • ’ , -A ii c::-319, "Interoffice Trunking and Signaling/' for a more detailed do- 

ti'-ink sig-iallng and operation, including E type operation. 




; > t.) to rale of the trunks should be checked In the usage column. If the oamo ti’unko 

r ; for toth extended area service and toll, both items should be chockcid, If 

v- i: h’irilLed over the toll trunks, "special service" should be checked in addltLon to 


. - ~;>T5G of Switchboard at Distant End 

A, i I iicxtior; should be given as to whether the switchboard at the distant end la dial or 
■ cattenv toll. 


•npa 
■ v:,»- 


i,-,- /' - Tniuk Physical Characteristics 

r;-,:-*. physical characteristics should be' given since this information helps tlio maiiu- 
rf;r i«terr.luQ the type of trunk circuit he la to furnish. The only time thin Inl'or- 
la when the trunks are entirely owned by the connecting company and the coti- 
tsi i'urnlshlng the simplex, composite or DX balancing and signaling sebe In blio l.ocal, 
the tr-iAs are carrier derived. 


■ a ’ 


' K'',; 

1:! no 


; i n aril £0 - lype of Supervision on loop Trunks 

. .p^-rvlslun on loop dial trunks is accon^iliBhed on either a "reverse battery" or a "rovoiMo 
resistance basis, and the applicable method should be indlcatod in thin 
-e -.a- dial trunks are involved, line 19 should be checked for loop trunks with rovorno 
peril Is Ion. tr.ere dial trunks to a manual office are Involved, line 20 should be ohcokod for 




^-viaed by orrootlng a 
reslotance of a bridge 

the "reverse battery, high- low" tvpf^of -two-way loop dial toll^ 

Obtained. It is very imporSnt %t speclfj^e (two-way) operation 

the connecting company. ^ ^ battery, high- low type If thlo is to be 


21 and 22 - Type of Signaling on SX and CX Trunks 


'X 


composite trunks is usually either "PoBltlve-NeBatlvo" or "Polar- 


- 20 - 
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n >53085 A iiinink circuit arrangefl. for polar-duplex (B-M) signaling can be used interchangeably 
frfith uiniplcx, compoaitG equipment;, carrier or microwave and is, therefore, somewhat 
more rioxiblo than the pOBitive-nGgative type trunk circuit. 

P >'3086 ]?olar-(luplox operation provides simaltaneous signaling in both directions (duplex 
operation), low impuifle distortion, means for earth potential compensation and 
nvation with u uignal leg resistance at least five titles that possible with positive-negative 
operation. Fartli ix)tontial Gompeusatlon Bhould be used on SX and CX trunks with E-M signaling. 

P.53O'; r-iho - Tihnvk Circuits 

O >-anoi 'I'nmk Gircults are also frequently referred to as impulse repeaters, or sii^ly as 
^ ' ropculiorfi by tho manufacturers of dial central office equipment. It should 
H i-uni thc! tonu ‘'trunk terminating circuits," as covered In REA Form 81O, ^refers to all ^ 
botweonMio nwitchboard tinink circuit and the trunk conductors, whereas this item trunk cir.u 
rof(‘rf5 to the owitchboard trunk circuit Itself. 

by tllG manufacturer of the °Vi+n\hieh^the trunk group operates claims it will 

SSnatSg 

P 'iTOI lb 1 “ aoDlrubXe 1i0 have only one type of '‘■"(,“e°tlnreonS^''reiueBtB 


>. 5310 

. 53 ' 1-01 


I, me ah - Hepeatlng OolU (Also see Item 1.085, Part l) 

Se^rd rbMei.me!nK;a^^^ 

pliyo'l-ho-l- trvmk clrcuito. 
a.53U Uno 25 


incoming Doleetore (See Item I.081, Port I) 


8,5311 WHO 25 “ 

8,53m T».vay brnnho -,p-fS;°ehruTe“aa^mm 

.nantity of?hS?m»£. Jhe irXctrr„« 

Sueiei. If U 1= “SL it nrotSrvm not be econo- 

rf£r.Er.r”yS;« - — 

mical to provide flpace and wiring 
must be ItirniDhod initially. 

2 53121 IA)r BX trunks employing P 

cuite are required. .line one duplex signaling circuit 

1 -poXar-duplex" (E^M) signaling, one^ fuMshed by the 

conneetms co^any if « le m ,,^,ung, no separate slgna ng 

furnished by the oonneetlnB company 


- 21 - 





= circuit ic required. This circuit is different from the duplex 

i'i {■■•', r>: or CX facllitleB and, therefore, must be specified in line 27 ^ 
- 7*r ilt will also be furnished by the connecting company if it is 


'•-pluying fi>M) type signaling, no separate signaling circuits are reaiji 7 .»i 
equipment Is contained in the carrier equipment itself. 




’ io-jp-type" signaling will sometimes be encountered, Ifowever 
vould be required with such trunks, ’ 


iT.pel vith a tO-cycle filter as specified In Part I, Item l,O80. 


o.. ./I Vox a 


. ' ■'It' . 


balancing equipments and are specified for slnslp ^ 

.-X 6y the 


er “i rro^ve I^ybrld 


Quantity Of hybrids, their type a„d 


)» tllB. ■ 


< ' (IM 


' ? S ISS = sHsSHr? T 

■ ■ ■ number and manufactu?erS^e bLZ speci- 


Diagram 


■‘ ■' ■*» : 

•’ ■ Jf / /) 

"■ ' 

’I' . Hr <- , 




ik'D , '!; 


a: ■»■. 


r. aiatlar to Flflure i fnr. » * 

■SS£S:i=§a3a:ssj^, 


■’•t 

iris 


rigure a 

f‘/ neffeesary that th«® ,«« 

the supplier t-«l„ 

B Inn - 1 1 _ 


m$ «U levels may 

»w Exchange Sumberina specific situation ^ 


Lars ' ‘^“ipment. ‘•‘'•wrina'uxon 

Si?™ - - iTit, 

^ ofrifa. v-t 1 1 V.. ,r - 'isfric, This 


■the N, A, 


l.u 

mai u, 




What 


1 S *';;; 


■®' I 




a few ^ ^ dialed a 

^ tnteru vhlch Should pioye helpful 1 „ 

digit univeraaii ' completion 

- “ - ,y., . 

u«,v,. i^se and h« oc,„4- 


numb 

® ievel may be 
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2 Level "I" is usually made an AR level In order to absorb preliminary impulses suob as 

false dialing and line slap, and will probably be used to access direct distance dialing 
trunks (Code IX or IXX) in the future. It is recotnnended that this level should be reserved for 
present or future use of the direct distance dialing code. 


? In assigning selector levels to local connectors, it is preferable to start assignments 

' wUh the lowest numbered selector level available, such as level -2", so assignments 
can proceed in an orderly manner. 

2.5^55 calls trunlt to the connector on the third from last digit, leaving two ^^SitB effective 
in the connector. Because of this whore second Belectors are f 
^nriP filfflts are usually assigned the "AR" function with the fourth from last digit of the number 
rsSgnef the rnSoS! On this latter type office paystatlon number identification can be 

provided simply by assigning an "A" function to levels T, 8, or- 9. 

P r,k^6 Wherever possible It is desirable to have the incoming toll calls come into the 
Sror-ro^flco with only the last four digits of the 

— si.. 

ttein one digit on any one Ineomtng over the toll trunks, 

on incoming toll selectors even though only four digits are receivea ov 

s.:-.=r:r!:.s -r.s :s‘s = si'ssr * 

=■« i:=.r.s 

from the same levels as the local first selectors in the tandem of flee . 

2,5lt59 Incoming IM selectors will not have acceee to the “0" level for verification. 
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1.6 uc/l 


260 

T, -IP “j 

Local 

Lines 

Xj • X' • 

Sel. 



-1 

I 

I 



Future 



T 

6 

5 

4 

3 

2 

1 


SDH and Terminating Traffic: 


46-532XX 

33XX 

34XK 

35XK 


(PBX and Multiparty: 
76 UC 9 ^ 

T6 UC 
T6 UC 
T6 UC 


If the PBX trunks are distributed 

throughout all connector groups, 

each connector 

a nO UC • 


P.S. in 3 XXX Series ( 9 XXX) 
Revert ive Call TTXX 


N 

m 

A 

B 

BV 


Abwb Repeatedly Until Unlock 
Absorb and Unlock 
Blocked Until Unlocked 
Busy Verification 


OK TP3 SWIOTG DIAG^ 
for Of net Gof-a ii‘ Paranraph ?.Py> 






